Dopamine turnover is upregulated in the caudate/putamen of asymptomatic MPTP-treated rhesus monkeys.
In Parkinson's disease (PD) and experimental parkinsonism, losses of up to 60% and 80%, respectively, of dopaminergic neurons in substantia nigra, and dopamine (DA) in striatum remain asymptomatic. Several mechanisms have been suggested for this functional compensation, the DA-mediated being the most established one. Since this mechanism was recently challenged by striatal DA analysis in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated monkeys, we present data on several DAergic parameters in three groups of rhesus monkeys: MPTP-treated asymptomatic animals; symptomatic MPTP-treated animals with stable parkinsonism; and untreated sex and age matched controls. We determined ratios of striatal and nigral 3,4-dihydroxyphenyl acetic acid (DOPAC) to DA levels and tyrosine hydroxylase (TH) enzyme activity to DA levels, in addition to the commonly used homovanillic acid (HVA)/DA ratios which, as such, might be less reliable under the conditions of partial denervation. We found that in the asymptomatic MPTP monkeys the DOPAC/DA ratios in putamen and caudate nucleus were shifted with high statistical significance 1.9-5.8-fold, as compared to controls, the shifting of the ratios being in the same range as the 2.6-5.4-fold shifts in the symptomatic animals. Also TH/DA ratios were significantly increased in both, the asymptomatic and the symptomatic MPTP-treated monkeys, with shifts in the putamen and caudate nucleus of 3- and 2.7-7.0-fold, respectively. In the substantia nigra, DOPAC levels and TH activity were strongly decreased after MPTP (-77 to -97%), but the ratios DOPAC/DA and TH/DA were not changed in this brain region. Collectively, our findings support the concept of DAergic compensation of the progressive striatal DA loss in the presymptomatic stages of the parkinsonian disease process.